Background
• High-n (toroidal mode number) ballooning modes in toroidally rotating tokamaks have been theoretically studied by using time-dependent eikonal representation
• The resultant ballooning equations are two coupled wave equations along a magnetic field line
• The wave vector, which is defined by a gradient of the eikonal, depends on time as that is, the ballooning angle changes in time effectively
• • However, the generalized eigenfunction belonging to the continous spectrum is not square-integrable ( diverges)
• Therefore, we cannot treat it numerically
• We try to find a set of square-integrable eigenfunctions suitable for expanding the ballooning mode 9th Workshop on MHD Stability Control: "Control of MHD Stability: Back to the Basics"
Modification to the weight function
• Spectrum of an eigenvalue problem is determined by the operator itself as well as the weight function and the boundary condition
• A modified eigenvalue problem:
• By the asymptotic analysis, we found that has to be proportional to at large Resolution of the difficulty with the continuous spectrum
• We succeed to obtain the point spectrum and the regularized eigenfunctions at the stable side 
Background and Motivation (II)
• We have to solve an initial-value problem to identify whether a toroidally rotating tokamak equilibrium is stable or not
• If we have an analytic formula for estimating the ballooning stability in a toroidally rotating tokamak, it will significantly reduce computational costs
• We derive such a formula on the basis of the physics of stabilization of ballooning modes 
